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bottom one is hardwired for "+3.3V power good"
-- all the rest are user programmable.
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RESTRICTION!!!
Backend logic is clocked by the clock originating at LVDS
receiver number 2.  Additonally, LVDS link number 2
MUST carry status bits such as SYNC_GAP,
L1_ACCEPT, TEST_MODE, FIRST_XING, etc. on BITS
0 and 1.  (This is in addition to the FRAMING bit, which is
present on ALL LVDS LINKS in bit position 27.)
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VME SLAVE IS TYPE A16 D08(O) THAT
RESPONDS TO BYTE(1) AND BYTE(3) READ AND
WRITE CYCLES ONLY.  ADDRESS MODIFIERS=
0x29 AND 0x2D.  NO DMA.  NO INTERRUPTS.  NO.

When RECV_VME is low the slave is listening to
the VME bus.  When RECV_VME is high the slave
is talking to the bus master.  When DRIVE_VME*
is high both A and B ports are HIGH Z>

the base address is set by 6 pins in the  backplane, which are
pulled up to +3.3V or tied to GND (THROUGH RESISTORS,
NOT A DIRECT CONNECTION TO +3.3V OR GROUND!)

7 user programmable front
panel leds.  (active low)

ISP programming bus

LMC555 generates slow
(~15Hz) clock for driving
one shots that drive the front
panel LEDs.

slow monitoring information transmitted over
this serial bus to the hardware contained in the
POWER INTERRUPTOR CARD located
between the backplane and the VME processor
located in slot 1 of the subrack.

95288XL
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AC
TERMINATIONS
CLOSE TO CPLD
CLOCK PINS

CLOCK IS 53 MHz GENERATED FROM THE
LVDS RECEIVER.  CLK_CONFIG IS A FREE
RUNNING CLOCK USED FOR SERIAL
CONFIGURATION. (THIS WAY, THE FPGAS
CAN BE DOWNLOADED EVEN IF THE LVDS
CABLES ARE NOT CONNECTED.)

FPGA SERIAL CONFIGURATION BUSSES:

BIT 0 = CCLK
BIT 1 = DIN
BIT 2 = PROG (ACTIVE LOW)
BIT 3 = DONE (ACTIVE HIGH)
BIT 4 = INIT (ACTIVE LOW, BIDIRECTIONAL OPEN DRAIN)

FIFO DEPTH SERIAL BUS:

BIT 0 = CLOCK
BIT 1 = DATA
BIT 2 = RESET

THESE INPUTS ARE ASSERTED IF THE
DAUGHTERCARD LINEAR REGULATORS FAIL.

SLOW MONITORING BUS INPUTS.

FORCE_RESET IS ACTIVE LOW AND MUST
BE ASSERTED FOR ABOUT 2 SECONDS TO
RESET THE ENTIRE BOARD.  THIS OUTPUT
SHOULD BE OPEN DRAIN.  (THE PULLUP IS
LOCATED NEAR THE PUSHBUTTON)
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JTAG ISP CONNECTOR

use with Xilinx Parallel Cable III
or Altera ByteBlaster.  Access to
ALL CPLDs and FPGAs on the
board.  If ISP software cannot
detect JTAG chain, verify that
daughterboard jumpers are set
correctly.  Use right angle 5x2
header and position it so that it
protrudes through front panel.

Press and hold for ~2 seconds to
generate a 200ms wide RESET
pulse.

Lights during hard RESET.

"zero delay" low skew clock buffer.

BUFFERED COPY OF THE 53MHz XTAL
CLOCK.  USED TO RUN THE FPGA
DOWNLOADER CONTAINED IN THE VME
SLAVE CPLD.  ALWAYS RUNS.

LAST device in
JTAG chain

NOTE:

All of these output nets are HIGH
SPEED and MUST be routed without
"T JUNCTIONS" and BRANCHES. 
Minimize STUB length and AC
TERMINATE the end of the trace.

VCCINT2 is the copper pour area underneath the
two Virtex FPGAs located on the motherboard. 
This reset monitor does not check the VCCINT2
voltage generated on the daughtercards.  (But the
regulators themselves set a bit if an out of
regulation condition exists.)

TEST PROBE HOOKUP.

FREE RUN          CLK_SEL            OPERATION

1                           X                        board runs off of XTAL
0                           0                        board runs off of link 2
0                            1                       board runs off of link 7

THE VME SLAVE CPLD CAN
HOLD THIS LOW FOR A FEW
SECONDS AND EFFECTIVELY
GENERATE A RESET.

3823-140-ED-330247

C

DIGITAL FRONT END MOTHERBOARD

D

1 1Thursday, April 20, 2000

Jamieson Olsen <jamieson@fnal.gov>

Jamieson Olsen <jamieson@fnal.gov>

TIMING and CONTROL SIGNAL FANOUT 
size

drawing number

revision

Date: Sheet of

Fermi National Accelerator Laboratory
PPD / E&TT / DZERO upgrade

name of board

design by:

drawn by:

page name

PLL_CLK_FB

FORCE_RESET

UNBUFFERED_RESET

LINK2_STAT0
LINK2_STAT1

CLOCK_8

BOARD_CLOCK

CLK_CONFIG

XTAL_CLK

LINK2_STAT2
LINK7_STAT0
LINK7_STAT1
LINK7_STAT2

TCK_ISP
TDO_ISP
TMS_ISP

TDI_ISP

LAST_TDO
UNBUFFERED_RESET

EOF

L1_ACCEPT

SYNC_GAP

FIRST_XING

TEST_MODE

VCC

VCC

VCC

VCCVCC

VCC

VCC VCC

VCC

VCC

S1

OMRON_B3F-3122

1
2

3
4

NO
C

GND
GND

C223
100pF

R7

50

R6 4.7k

R11 4.7k

R10 4.7k

JP2

HEADER 2

1
2

U22 LTC1326CS8

1

2

3

4

5

6

7

8

VCC3

VCC25

VCCA

G
N

D

RST

RST

SRST

PBR

JP3

3M_2510-5002UB

12
34
56
78
910

U18

XC
95

72
XL

-1
0V

Q
64

C

3
14 21

26

28

29
30

37

41

53

54
55

49
50
51
52
56
57
58
59
60
61
62
63

33
34
35
36
38
39
40
42
43
44
45
46
47
48

18
19
20
22
23
24
25
27
31
32

1
4
6
7
8
9

10
11
12
13

15

2
5

16
17

64

VC
C

IN
T

G
N

D

G
N

D

VC
C

IO

TDI

TMS
TCK

VC
C

IN
T

G
N

D

TDO

G
N

D
VC

C
IO

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O/GCLK1

I/O/GTS2
I/O/GTS1

I/O/GCLK2
I/O/GCLK3

I/O/GSR

U19

74LCX16244MTD

47
46
44
43
41
40
38
37
36
35
33
32
30
29
27
26

2
3
5
6
8
9
11
12
13
14
16
17
19
20
22
23

4 10 15 21 28 34 39 45

7 18 31 42

1
48
25
24

I0
I1
I2
I3
I4
I5
I6
I7
I8
I9
I10
I11
I12
I13
I14
I15

O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

VC
C

VC
C

VC
C

VC
C

OE1
OE2
OE3
OE4

X1

ECS-3953C-500-B

4

2

3

1

VCC

GND

OUT

DISABLE

C224
100pF

R9 100

U17

PI6C2510A

1

2

3
4
5

6 7

8
9

10

11

1213

14

15
16
17

18 19

20
21

2223

24

AG
N

D

Vc
c

1Y0
1Y1
1Y2

G
N

D
G

N
D

1Y3
1Y4

Vc
c

G

FBOUTFBIN

Vc
c

1Y5
1Y6
1Y7

G
N

D

G
N

D

1Y8
1Y9

Vc
c

AV
cc

CLKIN

R8

50

D3

SMT_LED

1
2

U21

74LCX16244MTD

47
46
44
43
41
40
38
37
36
35
33
32
30
29
27
26

2
3
5
6
8
9
11
12
13
14
16
17
19
20
22
23

4 10 15 21 28 34 39 45

7 18 31 42

1
48
25
24

I0
I1
I2
I3
I4
I5
I6
I7
I8
I9
I10
I11
I12
I13
I14
I15

O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

VC
C

VC
C

VC
C

VC
C

OE1
OE2
OE3
OE4

CLOCK_0
CLOCK_1
CLOCK_2
CLOCK_3
CLOCK_4
CLOCK_5
CLOCK_6
CLOCK_7

LINK2_CLK

CLK_CONFIG

TDI

FREE_RUN

LINK2_STAT[2..0]

LINK7_CLK

LINK7_STAT[2..0]

CLK_SEL

FORCE_RESET

EOF_3
EOF_2

EOF_0
EOF_1

L1_ACCEPT_0
L1_ACCEPT_1

L1_ACCEPT_2
L1_ACCEPT_3

SYNC_GAP_0

SYNC_GAP_2

SYNC_GAP_1

SYNC_GAP_3
FIRST_XING_2
FIRST_XING_3

FIRST_XING_1
FIRST_XING_0

TMS_0
TMS_1

TMS_2
TMS_3

TCK_2
TCK_3

TCK_1
TCK_0

TDO

TEST_MODE_0

TEST_MODE_2

TEST_MODE_1

TEST_MODE_3

RESET*



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

JTAG CONNECTOR IS CONTAINED IN THE
FANOUT BLOCK.  THE DEVICE CHAIN IS AS
FOLLOWS:

1. VME CLPD XC95288XL-10TC144C
2. BOTTOM DAUGHTERCARD*
3. TOP DAUGHTERCARD*
4. TIMING CPLD XC9572XL-10VQ64C

* DAUGHTERCARDS CAN BE BYPASSED WITH
A JUMPER ON THE MOTHERBOARD.  UP TO 8
JTAG DEVICES ARE SUPPORTED ON EACH OF
THE DAUGHTERCARDS.

JTAG

DIGITAL FRONT END MOTHERBOARD TOP LEVEL
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